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DECI SI ON ON APPEAL

This is a decision on appeal fromthe final rejec-
tion of clainms 1, 3 and 5 through 8, all of the clains pending
in the present application. Cains 2 and 4 have been can-
cel ed.

The invention relates to a diode suited for absorb-
ing a surge utilizing a high resistivity layer to heat the pn
junction during overcurrent so as to cause a secondary break-
down of the di ode whereby a surge current is absorbed by
utilizing Zener breakdown of the pn junction.

The i ndependent claim1 is reproduced as foll ows:

1. A di ode conpri si ng:

a sem conductor substrate;

a pn junction provided in the sem conduct or
substrate; and

an exotherm c body for heating the pn junction
under an overcurrent, said exotherm c body being provided in a
nei ghbor hood of the pn junction wherein the exothermc body is
a sem conductor |ayer forned bel ow the pn junction.
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The Exam ner relies on the follow ng references:

Shockl ey 3, 286, 138 Nov. 15, 1966

Richard S. Muller and Theodore |. Kam ns, Device El ectronics
for Integrated Crcuits, 257 (2nd ed., New York, John Wley &
Sons, 1986).

John Gosch, "Tenperature Range of Silicon Sensors Tops 350EC
Mark," Electronics, 73-74 (May 5, 1982).

Claims 1, 3 and 5 through 8 stand rejected under
35 U.S.C. §8 103 as bei ng unpatentable over Miller, Shockl ey
and
Gosch.

Rat her than reiterate the argunents of Appellant and
the Exam ner, reference is made to the brief and answer for

the respective details thereof.

OPI NI ON

W will not sustain the rejection of clains 1, 3 and

5 through 8 under 35 U. S.C. § 103.
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The Exami ner has failed to set forth a prima facie
case. It is the burden of the Exam ner to establish why one
having ordinary skill in the art would have been led to the
clai med i nvention by the express teachings or suggestions
f ound
in the prior art, or by inplications contained in such teach-
i ngs or suggestions. In re Sernaker, 702 F.2d 989, 995, 217
USPQ 1, 6 (Fed. Gr. 1983). "Additionally, when determ ning
obvi ousness, the clained invention should be considered as a
whol e; there is no legally recogni zable 'heart' of the inven-
tion." Para-Ordnance Mg. v. SGS Inporters Int'l, Inc., 73
F.3d 1085, 1087, 37 USPQ2d 1237, 1239 (Fed. G r. 1995), cert.

deni ed, 117 S.Ct. 80 (1996)

citing W L. Gore & Assocs., Inc. v. Grlock, Inc., 721 F.2d
1540, 1548, 220 USPQ 303, 309 (Fed. Cir. 1983), cert. denied,

469 U.S. 851 (1984).
On pages 12 through 20 of the brief, Appellant
argues that Miller, Shockley and Gosch fail to teach Appel -

lant's clainmed [imtations. |In particular, Appellant argues
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that Muller, Shockley and Gosch fail to teach form ng an
exot herm ¢ body below a pn junction for heating the pn junc-
tion under an overcurrent as clained in Appellant's claim1.
Appel  ant further argues that Muiller, Shockley and Gosch fai
to teach formng a first epitaxial layer of a first conductiv-
ity type with a high resistivity between a sem conduct or
substrate and a second epitaxial |layer as clainmed in Appel-
lant's claim5. Finally, Appellant argues that Ml ler,
Shockl ey and Gosch fail to teach providing an exotherm c body
bel ow a pn junction and between a sem conductor |ayer and a
substrate as clained in claim8

In the answer, the Exam ner argues pages 3 and 4 as
wel |l as on pages 6 and 7 that the prior art teaches the
claimed structure and that the conbination of Miller, Shockl ey
and Gosch is proper. In particular, the Exam ner points out
on page 3 that Miuller teaches "an ordinary diffused diode of a
p-type region into an n-type |ayer." The Exam ner does not

rely on Muller for
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the teaching of an exotherm c body as recited in Appellant's
claims 1 and 8 or for the teaching of a first conductivity
type with a high resistivity between a seni conductor substrate
and a second epitaxial layer as recited in Appellant's claim
5. The Exam ner argues that Shockley and Gosch teach a

sem conductor thermal resistor. However, the Exam ner states
on page 3 of t he answer that Shockley and Gosch fail to
teach placing the sem conductor thermal resistor below a pn
junction of the diode. The Exam ner argues that Shockl ey and
Gosch suggest to one of ordinary skill in the art to nodify
the Muller diode to place the sem conductor thernal resister
bel ow a pn junction of the Muller diode in order to achieve
stabilizing results as taught in Shockl ey.

As pointed out by our reviewi ng court, we nust first
determine the scope of the claim "[T]he nanme of the gane is
the claim” In re Hniker Co., 150 F.3d 1362, 1369, 47 USPQd
1523, 1529 (Fed. Gir. 1998).

Turning first to Appellant's claim1, we note that
the claimrecites a "diode conprising: a sem conductor

substrate; a pn junction . . .; and an exotherm c body for
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heati ng the pn junction under an overcurrent, said exothermc

body bei ng provided in a nei ghborhood of the pn junction

wherein the

exotherm c body is a sem conductor |ayer forned bel ow the pn
junction."™ Enphasis added. Thus, Appellant's claiml
requires a diode having an exotherm c body for heating the pn
junction under an overcurrent.

Upon a careful review of Miller, Shockley and Gosch,
we fail to find that these references teach or suggest an
exotherm c body for heating the pn junction under an
overcurrent wherein the exotherm c body is a sem conduct or
| ayer forned below the pn junction. W agree with the
Exam ner that Miuller is a general teaching of a pn-junction
di ode and that Miuller fails to teach any additional |ayers.
We agree with the Exam ner that Gosch and Shockl ey teach a
resistive layer, but we fail to find that either reference
t eaches an exotherm ¢ body placed bel ow the pn junction for
heating the pn junction during an overcurrent condition as

recited in Appellant's claim1l.



Appeal No. 95-3885
Application 08/172,051

Shockl ey teaches in colum 4, line 70, through
colum 5, line 7, that Figure 5 shows a resistive |layer 35 and
a pn junction. However, Shockley shows in Figure 5 that the
resistive layer 35 is not below the pn junction but placed on
the exposed surface of the device. Also, see columm 14, |ines

53-54, and lines 74-75. Shockley teaches in colum 1, lines
12-26, that a serious limtation exists in the power handling

capacity

of many sem conductor devices due to thermal instability.
Shockl ey further teaches that the thernmal instability results
in an unstable node in which the current density increases in
one |l ocalized region which results in |ocalized heat buil dup
in this region of the device while the total external current
remai ns substantially constant. Shockley states that these
hot spots result in damage or destruction of the device.

In colum 2, line 58, through colum 4, line 39,
Shockl ey explains in detail the problemby referring to
schematic circuits shown in Figures 1 and 2 and the

theoretical curves for the current voltage characteristics of
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a transistor for a set of constant base voltages as shown in
Figure 6. Shockley explains that Figure 6 shows that if the
current is increased, the voltage first rises toward a maxi mum
val ue and then drops producing a negative resistance.

Shockl ey then refers to Figure 1 which shows two
transistors 11 and 12 connected in parallel to show how t hese
transi stors operate as described in Figure 6. Shockley shows
that an instability can occur if one of the transistors is in
a negative resistance condition. The instability will cause
one transistor to carry predomnantly all the current while
the other carries practically no current.

Shockl ey then refers to Figure 3 to show his
i nvention which solves the instability by interposing a
distributed resistor, a layer of resistive material 27, in
series with the emtter current path. The resistive |ayer 27
i's disposed over the surface of the transistor and over the
emtter region of the transistor. |In colum 4, |line 68,
through colum 5, line 25, Shockley discloses another
enbodi nent as shown in Figure 5 where the resistive |layer is

provided by n- resistive layer 35 and n+ | ayer 36. Shockl ey
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teaches in colum 3, line 68, through colum 4, line 39,
that the advantage of the resistive layer is to spread out the
current as well as to prevent heat buildup in | ocalized hot
spots.

Readi ng Shockl ey as a whole, we find that Shockl ey
teaches that the resistive layer is placed on the surface of
t he sem conductor device to avoid heat buildup within the
device. Furthernore, Shockley teaches that heat buil dup
within the sem conductor device is to be avoided and thereby
does not teach using the resistive |layer for heating the pn
junction under an overcurrent condition as clained in
Appel lant's claim 1.

Gosch di scl oses a positive-tenperature-coefficient
sensor that can operate at much hi gher tenperatures using

spreadi ng resistance principles simlar to those taught by

Shockley. In the figure found on page 73, Gosch discloses a
structure for spreading the resistance which shows a simlar
resistive layer as taught by Shockley. However, we fail to

find that Gosch teaches using the resistive |layer for heating
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the pn junction under an overcurrent condition as clained in
Appel lant's claim1.

Turning to Appellant's clains 5 and 8, we find that
these clains require that the resistive layer is to be placed
in between the substrate and the pn junction. |In particular,
Appellant's claim5 recites a "diode conprising: a
sem conductor substrate . . .; a first epitaxial |ayer
with a high resistivity being fornmed on the sem conduct or
substrate; a second epitaxial layer . . . forned on the first
epi taxi al layer; a sem conductor region . . . which is forned
in the second epitaxial layer; and a pn junction defined
bet ween the sem conductor region and the second epitaxia
| ayer."™ Also, Appellant's claim8 recites a "di ode
conprising: . . . an exotherm c body provided bel ow the pn
junction and between the sem conductor |ayer and the
substrate."” Thus, Appellant's <clains 5 and 8 both require
that the resistive |ayer or the exotherm c body be positioned
within the diode under the pn junction and between the

substrate.
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Upon reviewi ng Miul | er, Shockl ey and Gosch, we fai
to find a teaching or a suggestion of placing the resistive
| ayer within the sem conductor device which is below the pn
junction and between the substrate and the pn junction. As
poi nt ed out above, Shockley's teaching would |ead those
skilled in the art to place the resistive |layer on the surface
of the device so as to avoid further heating.

The Federal Circuit states that "[t]he nere fact
that the prior art nmay be nodified in the manner suggested by
t he Exam ner does not neke the nodification obvious unless the
prior art suggested the desirability of the nodification.™ In
re Fritch, 972 F.2d 1260, 1266 n. 14, 23 USPQRd 1780, 1783-84
n.14 (Fed. Cr. 1992), citing In re Gordon, 733 F.2d 900, 902,

221 USPQ 1125, 1127 (Fed. Cir. 1984). "Obviousness may not be
est abl i shed using hindsight or in view of the teachings or

suggestions of the inventor." Para-Odnance, 73 F.3d at 1087,
37 USP2d at 1239, citing W L. Gore & Assocs., 721 F.2d at

1551, 1553, 220 USPQ at 311, 312-13.
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Upon a review of the references relied upon by the
Exam ner, we fail to find any suggestion or reason to place
t he
Shockl ey or Gosch resistive layer within the Miller diode

bel ow

the pn junction. To the contrary, we find that the Shockl ey
teachi ng woul d have |l ed those skilled in the art to place the
resistive layer on top of the Miuller diode. Furthernore, none
of the references suggest that the resistive layer is to be
used to heat the pn junction, but in fact suggest that such
heating is not desirable. Therefore, we wll not sustain the
rejection of clainms 1, 3 and 5 through 8 under 35 U.S.C. § 103
as being unpatentable over Miull er, Shockley and Gosch.

We have not sustained the rejection of clains 1, 3
and 5 through 8 under 35 U . S.C. 8§ 103. Accordingly, the
Exam ner's decision is reversed.

REVERSED
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LEE E. BARRETT
Adm ni strative Patent Judge

BOARD OF
PATENT
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